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Overview

 Spin Measurements

Spinning sails is useful for stability and deployment

— Sail material properties: Type A

— Testing facility and procedure

— Results: movies and coupling coefficient measurements

e Pendulum Deflection M easurements

Measure deflection vs. power to investigate accel eration mechanism

— Sail material properties: Type B
— Results: movies and deflection as as function of power
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Carbon Sail Material Type A

e 3D Architecture

— Thick porous sandwich
e Surface net + truss core
» Stiff and lightweight

e (Carbon-carbon materials

— Carbon-fiber, carbon nodes pmmeszs
» Strong, conductive, creep-resistant
e High temperature capability
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Microwave Saill Test Facility
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Spin Movies

Aluminum Disk with slot Carbon Cone, no slot
Power: 100 W Power: 50 W
QuickTime™ and a QuickTime™ and a
Sorenson Video decompressor Sorenson Video decompressor
are needed to see this picture. are needed to see this picture.
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Results from Spin Experiments
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Carbon Sail Pendulum

Pendulum is made of type B material:
fibers are orientated along arm length

D C sheet resistance:
~1W'square

Mass: 0.093 ¢

Emissivity: > 0.7

17.5cm
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Carbon Pendulum Movies

 Power varied from 4-14.5 kW in 10 second trials
* Position determined by digital video processing software

QuickTime™ and a QuickTime™ and a
Sorenson Video decompressor Sorenson Video decompressor
are needed to see this picture. are needed to see this picture.
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Deflection M easurements
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Conclusions

Spin M easurements:

« Carbon sail coupling coefficient (efficiency) is about 10%

 Aluminum sails do not spin if they are circularly symmetric

 Disturbing the circular symmetry causes aluminum sails to spin

« Shape isimportant for sails when diameter is on the order of the wavelength

 General behavior of sails under electrodynamic torques did fit expectations

Deflection M easurements:

« Type B material is highly reflective with good thermal conductivity
 Pendulum experiments showed a linear deflection with input power

 Pendulum behaves as expected for 25-30% of beam power incident on sail
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Acceleration Is Temperature Limited

Microwave Sail Acceleration

= T-limited acceleration, @, given by
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* Carbon with high specific conductivity best
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